Phytochemical Investigations of Certain, Leguminous and Compositae Plants with Special Reference to their Antinematode and Antifungal Compounds by Ali, Nazakat
PHYTOCHEMICAL INVESTIGATIONS OF CERTAIN > LEGUMINOUS AND 
CC»1POSITAE PLANTS WITH SPECIAL REFERENCE TO THEIR ANTI-
NEMATODE AND ANTIFUNGAL COMPOUNDS 
DISSERTATION SUBMITTED FOR THE DEGREE OF 
MASTER OF PHILOSOPHY 
IN 
CHEMISTRY 
NAZAKAT ALI 
Department of Chemistry 
Faculty of Science 
Aligarh Muslim University 
Aligarh 
1988 
DS1560 
•^/s-^ o 
To my PARENTS 
With Love 
ACKNOWLEDGEMENT 
It gives me immense pleasure in recording my indebtedness 
to Prof. Asif-uz-Zaman, Department of Chemistry, and also to 
Prof. S.I. Husain, Department of Botany, A.M.U. Aligarh, whose 
invaluable guidance was instrumental in the completion of this 
dissertation. 
I am thankful to Prof. S.M. Osman, Chairman, Department 
of Chemistry, for providing research facilities. 
For rewarding suggestions and advice given to me, I wish 
to express my grateful thanks to Drs. K.M. Shamsuddin, Reader, 
Department of Applied Chemistry, Z.H. College of Engineering 
and Technology, Jamal Ahmad and Suroor A. Khan, Department of 
Research in Unani Medicine, A.M.U. Aligarh. 
A special word of thanks to Mr. S. Azmat Ali, whose 
constant encouragement has been a source of inspiration to me. 
My thankfulness is also due to my laboratory collegues, 
Mr. Mujeebur Rehman, M.J.A. Siddiqui and Miss Z.S. Siddigui for 
their cheerful companionship. 
Lastly I would like to express my gratitude to CSIR and 
CCRUM for providing financial assistance. 
( NAZAKAT ALI ) 
C O N T E N T S 
P a g e N o . 
ACICNOWLEDGEMENT 
INTRODUCTION . . . . 1 - 4 
THEORETICAL . . . . 5 - 2 1 
DISCUSSION . . . . 2 2 - 3 3 
EXPERIMENTAL . . . . 3 4 - 3 9 
BIBLIOGRAPHY . . . . 40 - 4 2 
INTRODUCTION 
The main objective of chemical work reported in the 
dissertation was to isolate allelochemics (prohibitins) active 
against root knot and reniform nematodes. It was undertaken 
as part of a Joint study with the Botany Department and the 
chemical investigation was to cover only plants of the natural 
order leguminosae and compositae. The plants were basically 
chosen because of their easy availability. Most were collected 
from Aligarh district and some were obtained form Forest 
Research Institute, Dehradun. These are listed below. 
1, Acacia catechu 
2» Ageratum conyzoides 
3. Albizia lebbek 
A. Anaphalis nepalensis 
5. Cassia occidentalis 
6. Cassia tora 
7. Chrysanthemum sp. 
8. Eclipta alba 
9. Enterolobium timbouva 
10. Gaillardia spicata 
11. Gleditsia assamica 
12. Gnaphalium purpureum 
13. Helianthus annus 
14. Laggera aurita 
15. Launea aspleniifolia 
16. Sonchus asper 
17. Tithonia diverslfolia 
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18. Vemonia altlssima 
19. Vlcla faba 
20."* Vicia satlva 
An exhaustive survey of the llteratui*e on these plants 
as available in the Chemical Abstracts was made, mostly to 
find out what classes of compounds have been reported from the 
plants. Since allelochemics are relatively new, there was no 
chance of finding any earlier work on this aspect of the plant 
isolates. 
Allelochemics* which are known as prohibitins have been 
defined as follows: 
Schmidt (1939 ) in Germany proposed the term " prohibitin" 
to indicate the preformed substances of plant orign that prohibit 
the development of parasitic fungi. Schmidt noted that the 
aqueous extracts of Solanum recemigerum reduced the c<»iidial 
germination of Cladosporium fulvum. 
Mohadevan (1970) redefined the prohibitin concept of 
Schmidt.Prohibitins are preformed inhibitory substances that 
confer some degree of protection to the host plants against 
microorganisms. 
Ingham (1973) offered a new defenition of prohibitin 
'• a preinfectional plant metabolite vrtiich can markedly reduce 
or completely halt the in vivo development of organism unadopted 
to its effects. 
other considerations on prohibitins are* 
l). A plant may have a spectrum of prohibitins. 
11). A particular prohibitln may participate in response 
to a particular stress while other may not participate. 
ill). Varieties may differ in their content. 
iv). Physiological and environmental conditions may 
Influence the concentration of prohibitins. 
v). The quantity of prohibitins in a plant may largely 
determine its resistance. 
vi). Parasites may differ in their sensitivity to 
prohibitins, one may be sensitive to all the 
prohibitins of the plants while other may be 
sensitive only to one. Due to this mode of 
action they have been classified into two groups, 
general and specific prohibitins. 
a) General prohibitins; 
These are the substances of similar chemical nature 
present in several plant species and sometimes in different 
families of different orders. They seem to be toxic to a 
wide variety of micro-organisms including parasites. The 
general prohibitins that are present in plant families, chloro-
genlc, caffelc, coumarlc, ferullc and vanillic acids are widely 
distributed in plant kingdom. All the general prohibitins. 
of course, possess antimicrobial activity, however, the 
relative toxic action differs from one micro-organism to 
another. 
b) Specific prohibitinsi 
Specific prohibitins are substances characteristic of 
a few closely related species of plants and their occurrence 
is generally confined to some specific tissues in a particular 
plant species. Anacardic acid is primarily present in the 
fmjits of Anacardium spp., while cheirolein in the seeds of 
Cheirola spp» They may be active against a few parasitic 
microorganisms that are specialized to that species. Infection 
results when their toxic action to overcome by the invading 
parasites. 
THEORETICAL 
CHEMICAL NATURE OF PROHIBITINS 
It Is indeed difficult to make Well founded generaliza-
tions concerning the relationship between the chemical structure 
and toxic activity of secondary plant substances. Foremost is 
the fact that so far no careful and critical experimentation has 
been undertaken. Secondly, since the chemical make-up of micro-
organisms differs considerably, their sensitivity to prohibitins 
must necessarily differ. Thirdly, molecular size and shape of 
the various prohibitins must be limiting factors determining 
absorption since these govern the rates of diffusion. Therefore 
only a broad relationship between the structure and activity of 
secondary substances can be presented. 
Phenollcs; 
More widely d i s t r ibu ted are the flavonoids and re la ted 
compounds. These contain two benzene rings united by a th ree 
carbon chain. Of the flavonoid pigments are the anthocyanins 
(1) , flavonones(2) and f lavonols(3) . Several leuco-derivat ive 
of these are a l so present and are considered effect ive i n h i b i t o r s 
of the pa ras i t e s (Tallyeva 195A) . Tannins are polymeric phenols 
and hydrolysis of some of the tannins yields seven carbon g a l l i c 
acidJ others give e l l ag i c or phenolic ac ids . Condensed tannins 
are composed catechins(4) and phenols. 
OV-OH 
Most of these exist In the form of glycosides >rtiich are 
less toxic compared with the aglycones. Evidently the active 
group is the OH group and as long as molecule contains it, is 
active. This polar OH group will attach itself to water and 
the substituted benzene ring will have an affinity for the 
lipoid material. Introduction of more hydrophillic groups -
COOH etc., drastically alters the properties, especially solu-
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b i l l t y . Similarly the presence of more l i poph i l l i c (aromatic) 
groups wi l l influence the l ipoid so lub i l i t y . Therefore, both 
hydrophilic and l i poph i l i c groups wi l l influence the or ienta t ion 
of the molecule and consequently toxic act ion. 
Phenolic e thers are more toxic than phenols. E the r i f i -
cation changes the physico-chemical nature . Lipoid-water 
or ienta t ion i s s t i l l possible but i t wi l l be in a di f ferent way 
from tha t of phenols. The ethers wi l l be V shaped molecules, 
owing to the valency angle of oxygen, and the V can be pic tured 
as seated in the water surface with the oxygen atom contacting 
water molecules through i t s lone electron pa i rs and the hydro-
carbon par t pro jec t ing in to the l ipo id phase. The s t ruc ture of 
e ther linked rad ica l s wi l l therefore largely determine the 
or ienta t ion (Sexton, 1963) • 
Coumarins are lactones of 0-hydroxycinnamic acid. Lactones 
as a rule are highly r eac t ive , however, not a l l the coumarins are 
ef fec t ive . For example, of 17 na tu ra l coumarins umbelliferone, 
ayapin, h e m i a r i n , murrayin, marmin, psoralence, isopsoralene, 
xanthotoxin, marmesin, byak angel ic in , wedelolactone, tr i-O-methyl 
wedelolactone, sese l in , luvangetin, dalbergin, nordalbergin and 
5» 7-dihydroxy-4-phenylcoumarin t e s t ed for t h e i r capacity t o 
i nh ib i t Aspergil lus niger and Curvularia lunata* only psoralene, 
sese l in , luvangetin and xanthyle t in were act ive against C.lunata 
(Chakraborty e t a l . 195, 1961)^. 
Of the quinones, hydroquinone and benzoquinone appear t o 
be most e f fec t ive . Somewhat l e s s effect ive are the naphthoqui-
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nones and least effective, anthraquinones. Evidently this is 
due to differences in the mode of action of quinones. Hydro-
quinone is readily converted to benzoquinones whic^ i efficiently 
interferes with the oxidation and reduction whereas other quinones 
seem to react with thiol and amino groups, 
Alkaloldst 
Alkaloids represent a heterogeneous group of nitrogenous 
bases. Common ring systems include benzenoid and terpenoid 
skeletons, pyridine, pyrrolidine, piperidine, tropane and 
tropclones. 
As early as 1936, Taubenhaus and Ezekiel believed that 
the resistance of many plant species to Phymatotr 1 chum omnivorum 
might be associated with their alkaloid ccaitent. Out of the 62 
alkaloids tested against the growth of P. omnivorum, sanguinarin 
(5) present in Sanguinaria canadensis displayed the maximum 
toxicity at 2 X 10~T4. Other alkaloids were also toxic (Greath-
house and Rigler, 19^1)-^. Besides, sanguinarin, berberine(6), 
delphinine(7), gramine(8) and solanine reduced the mycelial 
growth of Armillaria mellea, Fusarium oxysporum and P.omnivorum 
(Vichkanova and Adgina, 1971)^. 
Alkaloids are ionized substances of low surface activity 
and of low lipoid solubility. These are not ideal toxicants 
compared to phenols and quinones in the sense that their toxic 
action is confined to a narrow pH range. These are generally 
active in alkaline state which may not exist in plants that 
contain them. 
;H2 
0 ° v .^0 
Giocose 
^ 
-CH2-N 
Siiocose 
CH3 
CH3 
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The aglycone is lipophilic and the toxicity appears to 
be associated with the free base (Mekee^, 1959? Wolters®, 1964). 
However, not necessarily since Arneson and IXarbin (1968b) * 
found that hydrolysis of any of the sugars from tomatine reduced 
the toxicity. 
Terpenoids; 
Several substances whose basic skeletons are derived from 
isoprene, a five carbon, branched chain hydrocarbon, as building 
block are considered as terpenoids. Typical of these are the 
essential oils which are toxic to a variety of microorganisms. 
The simplest of these are hemiterpenoids or the isoprenes. 
Union of two of the five carbon units, generally linked 
head to tall, forms a ten carbon compound or monoterpene. Most 
monoterpenes are the major components of many essential oils. 
Open chain monoterpenes are myrcene, geraniol, geronial(9) etc. 
Limonene, cineole, a-pipene, and Gossypol(IO) are cyclic mono-
terpenes. The most important member is the alcohol famesol(11). 
The triterpenoids are the C,Q substances. These are widely 
distributed in plants as resins, cork and cutin. Resin acids 
are trlterpenoic acids. Cedrol and Ferruginol(12) are some of 
the important triterpenoids. The saponin are glycosides of 
triterpenoids alcohols. Their aglycones are called sapogenlns 
and sometimes, genins. 
Most steroid saponins inhibit microorganisms by a common 
mechanism involving the formation of a complex with cholestrol 
11 
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and cell membrane (Tachesche and Wulff 1964) . However, the 
saponins differ in their capacity to complex and to a great 
extent, this difference is thought to be due to the number of 
sugar molecules in the saponin. 
1 
For optimum toxic activity, sapogenins(13) require a 
polar group in a ring A and a moderately polar group in ring D 
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or E (Schlosser and Wulff, 1969) . Compounds containing a 
l6-a-0H- or l6-Keto group together with a 3-3-OH were highly 
active. The distance of 10,5 A" between 3-3-OH and l6-a-0H 
was of special significance. Acylation of either OH resulted 
in loss of activity. For saponins with a sugar chain 3-P-OH, 
the distance between the strong and the weak polar group was 
less critical. A polar grouping in ring D and (or) E, such as 
a sugar chain or a number of OH groups caused inactivation. 
CH3 
QH3 
13 
Other groups; 
A variety of substances that do not belong to any 
definite group exhibit antimicrobial activity. 
13 
Lactones represent an important group. Aneroonln, pro-
toanemonin, crepin, dicoumarol, a-methylbutyrylactone and the 
active principles of ^Arctium minus and Withania somnifera are 
lactones. Lactones are highly reactive and this property as 
such is relevant for toxic action. Moreover, there are double 
bonds, a,0- as to the carbonyl groups which could signify an 
ability to interfere with the biological activity of vital 
thiol and amino groups (Sexton, 1963) . 
Acetylenic acids are low molecular weight acids and 
distributed in several plant families. A few of them are toxic 
to fungi whereas their significance as prohibitins has not yet 
been fully realized, it must be pointed out that several acety-
lenic antibiotics of fungal origin have been successfully 
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employed in Chemotherapy (Sorensen, 1961) • 
Mustard oils are nitrogen and sulphur containing subs-
tances mostly present in cruciferous plants. These exist as 
glycosides. The aglyccaies are readily released upon wounding 
or cellular injury. Their toxicity is profoundly influenced 
by structure (Drobnica et al. 1967) . Higher toxicity was 
associated with aryl alkyl derivatives. Introduction of raethoxy 
group considerably increased the antifungal activity. Toxic 
activity is associated with NCS group. 
Mechanism of action of prohibitins on bacteria and fungi 
A toxicant will act on microorganisms either on their 
surface or well cause an action in the protoplasm. The critical 
14 
factors are the molecular weight of toxicant, its permeability 
characterisation and its concentration in the locus of action. 
Many of the high molecular weight tannins and proteins seem to 
act on the surface of microorganisms. Tannins cause a tanning 
action and this should be considered an effective mechanism of 
inhibition of microorganisms. 
Low molecular weight prohibitins on the other hand, will 
inhibit microorganisms by any one of the following mechanism. 
i). It will antagonize an essential nutrient or metabolite. 
ii). It will interfere with the energy metabolism of the 
cell. 
iii). It directly or indirectly affect the structure of 
membranes, and will interfere with the synthesis 
of cell well and biosynthesis of protien. 
Selective inhibition of any one of these processes will 
necessarily lead to the inhibition and cessation of life (Gale, 
1966) ^ ^ 
Another important mechanism is the complex formation. 
Here, the active substance forms a complex with the nutrient, 
which makes it not available to the organism or masking it from 
being acted upon by enzymes of parasite (Burger, 1951) • 
lo 
TABLE - GENERAL PROHIBITINS OF PLANTS 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
1A. 
15. 
16. 
17. 
18. 
19. 
20. 
Anthocyanidln 
Caffeic acid 
Carvacrol 
Catechin 
Catechol 
Chierogenic acid 
p-Coumaric acid 
Coumarin 
Cyanidin 
Ellagic acid 
Eugenol 
Ferulic acid 
Gallic acid 
Guailcol 
Kaempferol 
Lapechonon 
Leucocyanidin 
Oleoresin 
Phloroglucinol 
Pin en e 
^1-
22. 
23. 
2A. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
Pinosylvin 
Pinosylvin monomethyl ether 
Protocatechuic acid 
Pyrogallol 
Quercetin 
p-Quninone 
Hydroquinone 
Hydrothymoquinone 
Thymoquinone 
Salicylic acid 
Scopoletin 
Scopolin 
Tannic acid 
Tannin 
Taxifolin 
Thujaplicins 
Thymol 
Umbelliferone 
Vanillic acid 
Vanillin 
TABLE - SPECIFIC PROHIBITINS IN PLANTS 
Plant Prohlbitln 
Acacia georgina 
Agropyron repens 
Allium sp* 
Anacardlum Occidentale 
Anemone Pulsatilla 
Artemisia sapillaris 
Avena sativa 
Brassica sp. 
Callitris spp. 
Capsicum spp. 
Cheiranthus cheiri 
Chlorophora excelsa 
Citrus reticulata 
Colchicura auturanale 
Crepis taraxadifolia 
Cupressus spp. 
Curcuma tinetoria 
Diachapetalum cjrraosum 
Ferula spp. 
Fraxinus excolslor 
Fluoroacetate 
Agropyrene 
Allicin 
S-Methylcysteine sulphoxide 
S-Propylcysteine sulphoxide 
Anacardic acid 
Protoanemonin-anemonin 
Capi l l in 
Avenacin 
Sinlgr in 
C a l l i t r o l 
Capsicin 
Capsaicin 
Cheirolin 
Chlorophcrin 
Tangeritin, Nobiletin 
5, A-diOH-6,7,8,3'-tetramethoxy f lavone 
5,4-diOH-6,7,8-trimethoxyflavone 
Colchicine 
Crepin 
Nootkatin 
Curcumin 
Fluoroacetate 
Galbanic acid 
Tyrosol 
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P l a n t P r o h i b i t I n 
Ginkgo b i loba 
Gossypium spp . 
Hordeum vu lga re 
Humulus lypu lus 
Impat iens balsamina 
Jug la s r e g i a 
Kniphofia u v a r i a 
Lawsonia iner tnis 
Libocedrus decur rens 
Linum spp* 
Medlcago s a t i v a 
Me l i lo tus spp . 
Pi sum sativum 
Plumbago 
Plumeria m u l t l f l o r a 
Polophylium pel ta tum 
Populus t r i c h o c a r p a 
Populus tacamanacca 
Pterium sanguisorba 
P te roca rpus spp. 
a-Hexenol* 
Gossypol 
Hordat ines 
p-Coumaroylagmatine 
Lupul one 
Humulone 
2-Methoxy-1, 4-naphtoqutnone 
Juglone 
Hydrojuglone 
1,8-diOH5anthraquinone-carboxylic 
ac id 
Lawson 
Libocedrol 
Linamarin 
Coumestrol 
Dlcoumarol 
a-Amino- ' t^butyrylactone 
Plumbagin 
Plumericin 
podophyl l in 
Tr ichocarp in 
Benzy lgen t i sa t e 
a , a - B i s a b o l a l 
Tormentol 
Prunetin 
Pterocarpin 
Homopterocarpin 
Pterostilbene 
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Plant Prohibitin 
Pyrus communis 
P. malus 
Ranunculus spp« 
Robinia pseud-acacia 
Sangulnaria canadensis 
Secale cereale 
Solanum spp. 
Tectona grandis 
Toxylon pomiferum 
Trifolium pratense 
Trlticum spp. 
Vicia faba 
Xanthium spp. 
Zapota spp. 
Zea mays 
Zelkova serrata 
Arbutin 
Hydroquinone 
Phloridzin 
Phloretin 
Phloretic acid 
Anemonin 
Proteanemonin 
Robinetin 
Sanguinarin 
2(3) -Benzoxazolinone 
Tomatine 
Solanine 
Dihydrotectol 
Tectoquinone 
Tectol 
2 , 3 ' , 4 , 5 ' - t e t r a - 0 H . s t i l b e n e 
Biochanin-A 
T r i f o l i r h i z i n 
6-Methoxybenzoxazolinone 
Purothionin 
Wyerone 
X anthatin 
Sapogenin A^ + A2 
6-Methoxybenzoxazolinone 
Keyakinin 
Keyokinol 
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Tithonia diversifolla 
Tlthonla diversifolla was collected from F.R.I. Dehradun. 
Since the plant is rare, only small amount of the plant was 
provided by F.R.I, authorities. Tithonia species are well known 
for sesquiterpene lactones-^  ''^  and flavanoids"^ . Some species 
59 A^O 
of Tithonia are reported to have antileukemic^ ' and biological 
A1 
activities vrfiich prompted us to investigate Tithonia diversi-
folla. The plant was tested for its nematocidal effect and it 
showed considerable degree of toxicity against Meloldogyne 
incognita. 
Preliminary investigations on Tithonia diversifolla by 
Sharma et al. * revealed the presence of four sesquiterpene 
lactones tagitinins A(14), C(15), E(16), F(17), tirotxandin and 
the flavone hispidulin(18) and a new hemiacetalic heliangolide, 
diversifoline(l9) by Calzada et al.^^. 
HO" 
14 
15 
23 
% 
HO 0 
18 
17 
CH3 0 CCH(CH3)2 
19 
Previous investigations showed some likelihood of their being 
other products in the plant besides those already reported. 
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The stem wood was extracted with ethanol at room tempera-
ture and the solvent removed in vaccuo. The concentrated 
extract was refluxed with petroleum-ether, benzene, chloroform, 
ethyl acetate and methanol successively. The different solvent 
fractions were collected and concentrated. The petroleum-ether 
extract was found to be a mixture of three compounds, two of 
which fluoresced under UV light. The extract was subjected to 
column chromatography over silica gel which yielded two solid 
compounds which on crystallization afforded TDP-1 m.p. 146*C 
and TD-2 mp 141•€. 
TD-2 
This was obtained as colourless crystalline product and 
TLC showed it to be homogeneous and it fluoresced under UV 
light. The mass spectrum shows M"*" at m/z 218 which fixes the 
molecular formula C^ ,H^ ,0-,. It also shows ready loss of one 
methyl and also the loss of carbon monoxide from the molecular 
ion. The U.V. spectrum shows maxima at 246 nm which is charac-
teristic of aromatic compounds. The IR spectrum (fig.1) shows 
prominent bands at 3250, 1670, 1600, 1485, 1330, 1260, 1190, 
1082, 1062 and 995 cm indicating the presence of hydroxyl and 
aromatic functions. The 60MHz NMR spectrum (fig.2) shows a 6H 
singlet at 1.5 and 3H singlet at 2.55 which can be assigned to 
the methyl groups of the chromene ring and the acetyl methyl 
respectively. The rise of the integral over the aromatic region 
shows the equal four protons and i^ comprised of doublet at 65»68 
and 6.39(J=10Hz); 7.3 and 7.4(j=2Hz). The spectral features thus 
only fit only chromenes 20, 21, 22 and 23, which is not possible 
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to rule out any of these on the basis of evidence cited of 
biogenetic considerations strongly favour. 
CH3C 
20 
21 
22 
For determining the nematotoxicity of the compound TD-2, 
the effect of different concentrations of the compound on the 
hatching and mortality of nematodes was observed. The compound 
TD-2, 20 mgs was dissolved in 10 ml of ^% alcohol which was 
9 
CO 
considered to give as standard solution 'S' 2000 ppm. Different 
dilutions S/2, S/10 and S/lOO were made by adding the required 
amount of distilled water. Five ml of each dilution was poured 
in sterilized petri-dishes and five average sized egg masses of 
M. Incognita were transferred to these dilutions. The number 
of larvae hatched out or died were counted after every 24 hours 
for four days. It was found that S, S/2 and S/10 concentration 
showed significant toxicity. 
Ecllpta alba 
Eclipta alba is well knovm for its medicinal importance. 
The plant as a whole is used for the treatment of Jaundice and 
spleen enlargement. The roots of the plant are antiseptic to 
ulcers. Couraestans as the main active principles of the liver 
drugs have been also extracted from Eclipta alba ^. Previous 
work on this plant reveals the isolation of desmethylwedel-
olactone glucoside, wedelolactone from leaves * and steroids, 
triterpenoids and flavonoids from-aerial Part*. The plant was 
30 
selected in context of investigation of its nematocidal activity 
and characterizing nemato-toxic principles. 
The plant material was exhaustively extracted with petroleum-
ether in soxhlet. Removal of solvent at reduced pressure left a 
gummy residue which was shown to be mixture of five components 
on TLC plates. Repeated column chromatography fails to give any 
pure compound as the compounds were oily in nature. 
The defatted plant material was then extracted with ethanol 
and solvent removed in vacuo, which provided resinous mass. The 
resinous mass was mixture of three components. Repeated column 
chromatography yielded only one pure compound EC-1, which was 
crystallized from ethyl acetate and methanol, m.p.l63-5*C. Its 
IR spectrum (Fig.3) shows the presence of hydroxyl(3450-300 cm ) 
and aromatic (1650, 1620 cm""' weak bands) functions. It forms 
triacetate, 62.35(s, 6H, 2-COCH,), 2.48(s, 3H, 1-COCH,). The NMF. 
3<i 
rs 
i 
i\ 
lis 
I 
(''•I *3Nri^in«iv«x 
3 M 
spectrum(fig.4) of the acetyl derivative indicates the presence 
of one methoxy group at 3.90 and four aromatic protons. Two 
metacoupled protons appear as doublets 6.7(1H, d, J=2Hz, H-8) 
and 6.90(1H, d, J=2Hz, H-6) and 7.88(1H, s, H-6'). The mass 
spectrum of this compound indicates molecular ion peak at m/z 
31A M* which fixes the molecular composition as C^Ai^QOj* The 
above data of IR, NMR and Mass identify the compound as 
wedelolactone (24). 
0-^.0 
24 
L J I - C J U U 
s 2 
IJ^ ^ J i ? 
OaDDD 
iiii ' 
— «> ~ 1 
8 S S 8 3 S » 8£ 2 
X *- *• ^  ii I 
.1 
1^  I 
z o 
'^ Hi 
D 
t 
D 
8 Hi 
32 
g 
siiii 
u 
!«5 
1= 
ii % i § 1 11 
8 S « 9 Q 
I 
Ll_ 
For determining the nematotoxicity of the compound EC~1, 
the effect of d i f f e r en t concentration of compound on the hatching 
and mortal i ty of nematdkies was observed. The compound EC-1, 20 
rags was dissolved in 10 ml, of 1% alcohol which was considered 
to give standard solut ion ' S ' 2000 ppm. Different d i lu t ions 
s /2 , S/10 and S/100 were made by adding required amount of 
d i s t i l l e d water. Five ml, of each d i lu t ion was poured in s t e r i -
l ized pe t r i -d i shes and average sized egg masses of M, incognita 
were t ransferred t o these d i l u t i ons . The number of larvae hatched 
out or died were counted af te r every 24 hours. There was no 
s ign i f ican t difference in the percent mor ta l i ty of nematodes in 
S/10 and S/100 concentrat ions. However, in S and s/2 concentra-
t ions 20 and 23% morta l i ty was observed a f te r 72 hours. 
EXPERIMENTAL 
Different parts of the various plants which were taken 
under our investigation were cut and washed with tap water 
and rinsed in distilled water before preparing their aqueous 
extracts. Aqueous extracts of different plant parts (roots, 
stems, leaves, flowers, fruits and bark) were prepared by 
crushing 30 gras. of each part separately in 30 ml. distilled 
water in a mortar. The slurry material thus obtained was 
squeezed out through several layered cheese cloth and kept in 
freezer for 24 hours after which it was centrifuged for 20 
minutes at 8000 r.p.m. The pellet was discarded and the 
supernatant (aqueous extract) was collected and designated 
as standard solution 'S'. Two, ten, and hundred fold dilutions 
(S/2, S/10, S/100) of each extract were prepared by adding 
required amount of distilled water. 
The effect of different dilutions of each plant part 
extract was determined on the hatching and mortality of 
Meloidogyne incognita (root-knot nematode). The root exudate 
of some herb plants was obtained by putting 15-20 plants 
with their roots in a beaker containing 100 ml. distilled 
water for 24 hours, Petri-dishes(20 ram diameter) were sterilized 
and marked for each extract. Five ml solution of each dilution 
of each extract was poured in sterilized petri-dishes and 0.1 
ml of 0^^% streptomycin sulphate was added to each dish in 
order to avoid bacterial growth during the period of experiment. 
•For observing the hatching of nematodes in different 
dilution of the extracts of different plant parts, five average 
35 
sized egg masses of M. Incognita sterilized with 0.01% mercuric 
chloride for 2 minutes and later rinsed thrice in distilled 
water were transferred to thes» solutions in properly labelled 
petri-dishes. Similarly collected and sterilized egg masses 
were kept in sterilized distilled water to serve as control. 
Each treatment was replicated thrice. For determining the 
nematocidal effect of plant extract 100 freshly hatched second 
stage juveniles of Meloidogyne incognita instead of egg masses 
were transferred to each petri-dish. The petri-dishes were 
arranged in a completely randomized design on the laboratory 
bench. The number of larvae hatched out or died (in the morta-
lity experiment) were counted after every 24 hours for four days, 
The significance of the entire data was determined by 
obtaining L.S.D. (Least Significant Difference) at 5 and 1% of 
probability. In the present studies the nematotoxic effect 
of the extract of different plant parts was tested only against 
root-knot nematode. 
Plant species which showed significant antinematode effect 
were collected in large quantity for carrying out their phyto-
chemical analysis and characterizing the nematotoxic principles. 
3 -% 
Tlthonla dlversifolia 
Extraction and Isolation! 
About 10 kg air dried plant material was cut into pieces 
and exhaustively extracted' with ethanol under reduced pressure. 
The black resinous mass obtained from ethanol extract was concen-r 
trated and dried under reduced pressure. This black resinous 
mass was shown to be mixture of several compounds on TLC plates. 
The mother liquor obtained from ethanol extract was re-
fluxed with petroleum ether (3x500 ml), benzene (3x500 ml), 
Chloroform (3x500 ml), ethyl acetate (3x500 ml) and methanol 
successively. The different solvent fractions were collected 
and concentrated. The petroleum ether fraction was found to be 
mixture of three compounds, different from other fractions. The 
extract was adsorped over silica gel and separation was effected 
by column chromatography. When the column was eluted with 
petroleum-ether and chloroform mixture in the ratio of (4:1) 
gave white crystalline material TDP-1 m.p. I^ B^ C and in the 
ratio of (3J2) gave white solid material TI>-2 m.p. 141 "C which 
were repeatedly crystallized from petroleum-ether and acetone 
mixture. 
Spectral datai 
37 
UV K 
MeOH 
max 
IR(KBr)V 
max 
''H NMR(60 MHZ, CDCl^); 
200, 2A6, 310 nm 
3250, 1670, 1600, 1485, 1330, 
1260, 1190, 1082, 1062, 955 cm -1 
6 1.5(6H, s, 2X-CH5), 2.55(3H,s, 
-OAc), 5.68(1H, d, J=10Hz, H-3), 
6.39(1H, d, J= 10Hz, H-4), 7.3(1H, 
d, J=2Hz, H-5), 7.4(1H, d, J=2Hz, 
H-7) 
Mass(rel.Int.) m/z 218(M^,100), 204(95), 203(98), 
175(20), 160(60), 157(50), 129(50), 
94(25). 
38 
Eclipta alba 
Extraction and Isolatlont 
Air dried plant material (2kg) was cut into pieces and 
exhaustively extracted with petroleum-ether in soxhlet. Eva-
poration of the solvent under reduced pressure left a gummy 
mass (50 gms) which was shown to be mixture of several 
compounds on TLC plates. 
The defatted plant material was then exhaustively extrac-
ted with ethanol and the solvent removed in vacuo. The black 
resinous mass (100 gms) was mixture of three compounds on TLC 
plates. This was dissolved in minimum quantity of alcohol and 
separation effected by column chromatography over silica gel. 
The column eluted with benzene-ethyl acetate(3J7), yielded 
yellowish solid mass EC-1 which was crystallized from methanol 
ethyl acetate mixture, m.p. 163-5®• The compound fluoresced 
under UV light. 
Spectral data 
UV xjjf^ " : 206 nm 
max 
IR(KBr) Vjjjgj^  : 3A50-3300(br . ) , 1650, 1620, 1470, 
1385, 1065, 1022 cm"'' 
M a s s ( r e l . i n t . ) : m/z 3lA(Mi" ) , 272, 256, 213, 199, 
173, 155, 83(100) 
33 
Acetylatlon of EC-1 
EC-1 (40 mgs) was kept overnight at room temperature 
with pyridine and acetic anhydride (1 ml each). The mixture 
was poured on crushed ice and the precipitate filtered, washed 
several times with water and crystallized from methanol to 
give needless m.p. 144-6*C. 
''H NMR(100 MHZ, CDCl^) ; 235(6H, s, 2x-0Ac), 2.48(3H, s, 
-OAc), 3.90(5H, s,-OMe), 6.7(1H, 
d, J=2Hz, H-8), 6.90(1H, d, J=2Hz, 
H"6), 7.49(1H, s, H-3'), 7.8(1H, 
s, H-e'). 
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